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Studies of eelgrass areas in California during the past winter and
spring indicate that the depleted condition first apparent in 1940, and
last year reported as becoming serious to brant in some of the bays, had
undergone general improvement by the spring of 1942. Most Cali-
fornia localities reported greater abundance of the plant than in the
previous year and more normal behavior of the brant, a probable result
of this increase in their favorite food. In some localities, notably
Bodega Bay, eelgrass conditions were still poor. Presence of the
disease was observed in the eelgrass of Morro Bay and further sub-
stantiated by examination of samples from the area, yet almost record
numbers of brant were recorded from the locality, where their behavior
was observed to be guite normal. In spite of Labyrinthulo being found
in a sample of eelgrass collected in Mission Bay in March, 1942, the
most luxuriant local growths of this plant in several years were
observed, together with a record number of brant.

The above results make it difficult, with the information at hand,
to reconcile brant abundance with eelgrass depletion, also to predict
the eourse of the present infection of our eelgrass by Labyrinthula.
It is certain that the disease is present in many of our bays and also in
several bays in Oregon, but the effect of the organism upon Pacific
Coast eelgrass appears to be mild indeed when compared to the dis-
astrous resnlts wrought upon stands of the plant on the Atlantie Coast
ten years ago.

It is hoped that even during the present war period local observers,
bearing in mind the possible critical effects of further eelgrass deple-
tion upon the brant, may have opportunity to make occasional observa-
tions on both plants and birds.
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THE EFFECT OF MINING SILT ON YIELD
OF FRY
FROM SALMON SPAWNING BEDS*

By PauL A..SHA?V and JoEN A. MacA, Pollution Detail
California Division of Fish and Game ,

Introduction

The silting of stream beds fi 1 ili
. _ s from mine tailings h
legar%ed asbdeletemqus to the development of salmoz% Sspaz:n 1011)[]ugt lk')ff]n
d?g?%’{ ave been available to show the extent of this dama’oe P;ll'e
(.1 )(i a rleeogmzed authority on stream pollution, states that? ‘;el'o fon
:(1)11;1 a(r)lf glf elertsuspensqgls affl;ect fisheries directly by covering the ?)lgtn
stream with a blanket of material whi i .
:;;t‘glxﬁnfgtga, ggeaﬂz riduies the available food anclll(i:%vl;ﬁqlsneos]tlz atr}:g
ounds .”> On the other ha’nd
a st y
l()%rzl:‘g Ollg)e:)gimigggtte Delzart]ment of Geology and’Mirsxelll’gly Isrll)é)fll:glllf:;
, - asserts that mining activit
) ! ctivity was not £
gsmagmtg to fish life on the Rogue River.  This latter publ(;z:l:t(ilortxohbe
den e:; (;nswely quoted in California to combat control mea; o
a vgca.e by recreational groups and the Division of Fish a d Csures
in the interest of clean streams and conservation of aquatic Iifen e

In view of the extensive mini ivi
n ning activity along trout
::lthm wagersheds that are esse_ntml {0 the mainte{:;lance o?ftlg;iﬁli;s fm'd
mon and steelhead, an experimental study was conducted to a(i)cl‘lnillzl1

S ttl g X i g [¢] I Sy a t i -
€ in Lhe- e ISIJ]D Ont OVel n(i eSl a.h] lSll a ‘ l

The experiments were conduct
_ > Cor ed between January 7t i
%051,‘1;2421131: “‘crlé:elixiookdzge' Fish Hatchery, ‘Santa Crgz Cl(l)u?;xlg %1?:1‘11
, planned in a manner to determine the yield ¢ .
frogl salmon eggs In gravel nests subjected to \mining sil% gsle(l:d arey
0 1%31711e1d from similar nests without silt additions Pmpared
ile the authors planned and su ised the i
_ pervised the investi i
E«;izi(éed, fthey are greatly indebted to the late Jam:: 1%at1§?§1 he;ce
Lateh r})lra orexélan, and James Hinze, fish hatchery assistant forne'd
condupt dses of the work. These men handled the spawning o ’erat' n:

addinc e.I a be}ske.t hateh control, and carried out the z‘d";il pW r;{onsf,
e agdSIet(;ui‘g;JiE;tl?g Watetrhﬂows, recording temperaturgé" aid e(:)llec(::
ry as they emerged fr Pave )

Shopo counting fry as the nerg om each gravel nest. L
\ sheries biologist, supervised th i unting

L Tl st, e handl i
glﬁlp(l)?fc;}?;g Ig)(f llthf' ferit)llzzgil 1eggs In the gravel beds. Wz:fdgénc%l(ﬁ%?g

1all, ution Detail, located the site for collecti ini
silt, and personnel from the Central Valleys Hatcher}:otli-:rflsgﬁ-gtlimt?lge

lecessary amounnt from th ;
Hatchery_ the Cosumnes River watershed to the Brookdale

! Submitted for publication October, 1942,
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Experimental Procedure

Construction of Gravel Beds

Three standard hatchery troughs were each divided into seven
nests 16”7 wide and 20”7 long by installing }” wire screens on the
upstream side and $” wire sereens on the downstream side. A space of
4” was left between nests. The finer mesh prevented loss of gravel or
passage of fish to adjacent nests while the larger mesh permitted aceess
of the emerging fry to the upstream space between nests where they
could be caught and counted more readily. Baffles were placed between
nests to force the water downward through the nests and prevent short
cireuiting above the gravel. Figure 11 shows a cross section of one
trough to illustrate the arrangement more clearly. Gravel ‘which had
been secured from the San Lorenzo River bottom and freed of silt by
washing on an ordinary window screen was placed in the 21 nests to
a depth of one to two inches.
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Spawning -

A total of 37,700 silver salmon eggs (Oncorhynchus kisutch) meas-
uring 198 per ounce were taken from 17 females at the San Lorenzo
egg collecting station on January 7, 1941. The eggs were fertilized in
the usual manner and covered with water in a 10-gallon fish planting
can where they were allowed to harden for one hour before transpor-
tation to the hatchery.

Distribution of Eggs

The eggs were thorouglily mixed so that each experimental group
would be uniform in character. Groups of 500 eggs were then counted
and placed on the gravel in each of the 21 nests. The eggs were then
covered by three to four inches of similar gravel and the trough drains
amoancad ta maintain one to two inches of water above this level. In a
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" fourth trough '13,600 additional eggs were placed in each of t
standard hatching baskets for detem;ining the time of hatch and Viz;’(({
of fry under the usual hatchery procedure. T

" Addition of Mining Silt
The seven nests of Trough 1 received only th
water without addition of mining silt and };eer;l agsh;rioi?tggiyfgf
determining f:he yield of fry from salmon eggs in unsilted gravel beds
and also provided a comparison with the normal basket hatch v
_For .producmg turbidity in the 14 nests .of Troughs 2 énd 3, wet
mim.ng s;_lt was secured from the settling ponds of the Pacific PI’acers
Engineering Company on Arkansas Creek, a tributary of the Cosumne.;
River. This materlal was typical of the fine silt and slimes discharged
by _gold dredging operations in many California mining areas. Pigure
12 is a photograph showing the crew collecting this material. . ¢

o T ——

Fi1e. 12. Crew collecting mining silt for experiment.

Two to three buckets of the wet sli 1
) ) slimes were agitated in a barr
:::Zg;byf means of a recirculating pump and the addition of 31?12?]%
Ny 0 Wlafier from the .hatchelzy supply produced a muddy overflow
B was led to the desired point of application by a small wooden
o Installed between experimental Troughs 2 and 3. Fed in the
Whielllleih(iesec;beq’ the above quantity of silt lasted 2 to 4 hours after
following dayI.Jerlmental nests received only hatchery water wuntil the
nest Tb;lre ;;g;gdgg zﬁfer frog; thf:dﬁume was introduced at the desired
Fy es 1n the side of the flume. Outlet i
were plugged with rubber sto . r ae sl
ppers. The mudd
; y water was al :
dded between nests and above the baffle board in order to causi ;i‘xvifg

‘Wlth the hatchery water before reaching the adjacent gravel nest.

In Trough 2 the turbid
Ta ne turbid water was started above the first
nuary 7th, the initial day of the experiment. Entering at thi;,1 (;)Sgi;x);l
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the flow of water carried silt to all seven nests of the trough. During |
the course of the experiment the point of silt application was changed .
to gravel nests further downstream, thus producing turbidity in the
lower nests for progressively longer periods, while the upper nests -

received silt only for the earlier stages of the incubation period.

The above procedure was reversed for Trough 3 in which silt was
first applied to nest 7 and was progressively changed to upstream points .
as the period of incubation advanced. Silting was discontinued on -
March 20th. Thus the upper three nests did not receive silt during -

incubation but were subjected to silt for varying portions of the early

emergence period. The four lower nests received silt during the first -

half of the emergence period and also were silted for progressively
longer portions of the ineubation period, nest 7 receiving silt from the
initial day of the experiment. The period of silt addition for Troughs
92 and 3 may be visualized by referring to Figures 15 or 17.

Analyses and Records

Records were kept of water temperature, volume of flow, dissolved -

oxygen, pH, and suspended solids. Analyses will be found in Tables
4 and 5. In summary, the water temperature varied from 48° to 54°
F.; dissolved oxygen from 10.0 to 11.8 p.p.m., and pH from 7.4 to 7.6.
No appreciable difference in oxygen content was found above and below
the gravel nests. The water flow in the trough containing the basket
hateh was maintained at approximately 18 gallons per minute, while

- the flow in the three gravel bed troughs was approximately 8 gallons
per minute.

Seven analyses of the suspended solids content of overflow water
below the lowest nests of Troughs 2 and 3 showed an average of
1176 p.pm. (Table 5). At the same time values for points 1-3 nests
upstream showed an average of 1330 p.p.m. The average loss per
nest was 83 p.p.m. While this may appear to be a high rate of deposi-
tion it should be remembered that silting was limited to 2-4 hours
daily and that a gradual decrease occurred during this period from
the above amount to clear hatchery water.

As fry began to appear above the gravel they were collected,
counted and preserved with formaldehyde in bottles numbered to
correspond to the different nests. After one hundred days, when no
further fry appeared, the gravel was carefully removed from each nest

in order to count and observe the condition of eggs and fry that -

remained in the beds.

Experimenta,l Results

Yield of Fry—Rasket Control

The salmon eggs that were handled by baskets in flowing water
according to usual hatchery procedure hatched between February 12
and 14, corresponding to an incubation period of 36-38 days. The
yield was 79.9%. The temperature averaged 51.3° F. for the 38 days
to maximum hateh from which it may be calculated that 733 tempera-
ture units were required.
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vield of Fry—Gravel Control Nests

The first fry appeared above the gravel in six of the control nests
s;")f Trough 1 on February 27th. Assuming that the hatch time in the
gravel corresponded to the basket hatch, then 13 days elapsed to first
emergence of fry above the gravel. The temperature during this
period averaged 51.9° F', representing an additional 259 temperature
gnits. In the other nest (#3) the first fry appeared on March 4.

Fry emerged for 44 days, until April 11, or a total of 94 days from

i the start of the experiment. The seven control nests yielded an average

of 162% and a maximum of 254% fry from eggs (see Table 1).
At the conclusion of the experiment the entire mass of gravel from
“each control bed was searched and the remaining eggs and fry
counted. (See Table 1.)

TABLE 1

Yield and Recoveries from Grave! Control Nests
(500 Salmon Eggs per Nest)

Yield of Fry Fry and Eggs
Recovered from Gravel
Number Per Cent Numb
Test umber Numb:
Nes of Fry Yield of Fry ofulg;gzr

1 30 6.0 36 4
2 8 1.6 3 4
3 64 12.8 5 9
4 127 25.4 24 1
b 106 21.2 12 11
6 111 222 7 14
7 120 24.0 35 3
Total 566 122 46
- Average 81 16.2 17 i

_During the incubation period several storms brought in natural
sediment which tended to settle in the upper nests of the trough.
Sa{nples taken during one storm contained 50 p.p.m. of suspended
solids above nest 1 and 33 p.p.m. below nest 7, indicating a deposition
of 17 p.p.m. Visual observation indicated that most of this sediment
which was very dark in color, settled on the first three mests Whilé
the last four were relatively free from silt. The higher and fairly
constant yield of live fry from the last four nests is therefore repre-
sentative of development without appreeciable silting, while the lower
Vah}es from nests 1-8 represent yield of fry for gravel beds that were
subjeet to natural silting. Previous experiments by Shapovalov (1937)
gn (_iei\éelopment of steelhead eggs in artificial gravel nests resulted in
: );e of 29.89% during a period of storms and a yield of 79.9% in
ests at a later date when storms were not prevalent. Further experi-
ments by the same author (Shapovalov and Berrian, 1939) on develop-
ment of salmon eggs in gravel resulted in the low yield of 10.2% which
Wwas attributed to silting from severe storms.
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The rate of appearance above the gravel is of considerable inter.
est and is shown in Figure 13 as the total number of fry for all .
seven control nests with respect to the time of emergence. The peak M
emergence, as shown by the slope of the curve, occurred 20-22 days &
after appearance of the first fry. The rate then decreased until the &
last fish appeared on the forty-fourth day. Table 6 includes the date W&

and number of fish appearing from all control nests.

TOTAL VYIELD OF EMERGING FRY
GRAVEL CONTROL

J
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In no case was the recovery of live fry plus fry and eggs in the '_

gravel greater than 158 out of 500 originally placed in each nest.
The recovery of relatively few eggs therefore indicates that undeveloped
ones had decomposed and disappeared, as would be expected. The
number of fry that hatehed but died without working up through
the gravel was relatively small. ‘

Yield of Fry—Early Silt Addition

Table 2 shows the essential data for the seven nests of Trough 2
which received mining silt for varying time periods from the beginning
of the experiment. The yield of fry from nest 7 is not included since
this nest was dug into and the depositéd silt flushed off on March 9th,
when it was thought no fry were going to emerge from this series.

The average yield of 1.16% fry from this series is so low that
comparisons between mests do not appear warranted. The outstanding
fact is that silt added during the initial stages of incubation and con-
tinued for either a few days or a longer period, causes severe damage
resulting in low yields of fry. The emergence of fry above the gravel
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is also retarded, as a period of 19 days totalling 393 temperature
units elapsed between the first appearance in the gravel eontrols and
this series. The last fry emerged on April 15th. In general these
fry were smaller and weaker than those of the control series and a
pnumber of deformities were noted.

TABLE 2
Effect of Mining Silt During Early Stages of Incubation—Trough 2
Date silt Time silt Date Yield of fry Recovered from gravel
Nest adiiétﬁm' a(%dition first fry -
ays) appeated Number Per cent Fry Eggs
1/7-1/ 9 2 3/18 12 2
1/7-1/14 7 3/31 4 oﬁg 3 1&13
1/7-1/21 14 3725 5 1.0 10 61
1/7-2/ 4 28 3/31 1 0.2 0 98
}Z_;;;g gg 4/ 7 1 0.2 10 24
— 3/18

1/7-3/20 2 / ........... R 22 i? g

Average_ 5.8 1.16

*2-4 hours daily.

The larger pumber of whole eggs remaining in the gravel at the
conclusion of this experiment is significant as it shows a tendency for
und_evelope(_l eggs to resist decomposition apparently due to a pro-
tective coating of silt. The number of fry remaining in the gravel was
_sma}l but't'otaled more than the fry that emerged and may therefore
indicate dlﬂieu}ty in working through the deposited silt.

A comparison of the fry from the control nests and this series as
iloy“i/:ldufl the phptogx::ix%)h,AFigure 14, reveals the striking reduection

rom mining silt. As previ 1 - f 7
e 2 o 0 d'issregarded.p ously explained, the fry from nest 7,

Series I. Control—No Silting

SeriEs II. Mine Silt Added

Fig. 14, Showin, € mar; er n elwe: th ol, Series I, and
g th arked difference i yield bet en e C N
ontrol,
. Series II, with early silt addition.

Yield of Fry—Late Silt Addition

of T'%‘he yield of fry and the number of eggs recovered from the nests
o rough 3 f_olqu:v a definite, consistent pattern and are of particular
erest and significance. Table 3 shows the data for this series which
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received silt for varying periods of the latter portion of the incubation
and emergence time.

TABLE 3
Effect of Mining Silt During Later Stages of Incubation and Emergence—
Trough 3
. Number
Date silt Time silt Date Yield of fry recovered from gravel
Nest addition, addition* first {1y
1941 (days) appeared
Number Per cent Fry Eggs
3/5-3/19 ) 1 S IR SR [ 4 10
2/26-3/19 22 2/28 67 13.4 2 10
__-| 2/18-3/19 30 3/4 42 8:4 1 12
_| 2/11-3/19 37 2/28 38 7.6 0 15
.-} 2/4-3/19 44 3/16 8 1.6 1 39
2| 1/21-3/19 58 374 4 0.8 0 90
1/7-3/19 T2 Jeceoeeoeae- 0 0.0 6 145

*9-4 hours daily.

In the first nest of this series only the first fry was removed, after
which the others were allowed to remain in the water above the nest,
as it was desired to determine the effect of turbid water on the fry.
Unfortunately these fish were lost during a flood on the last day of
the experiment and a count was not obtained.

The six nests of Trough 3 on which complete data were secured
show a fair yield of fry when silt additions occurred only after the
normal basket hateh period (nests. 2 and 3). The yield steadily
decreased for earlier initial dates of silt addition and nest 7, which
received silt from the day the eggs were first placed in the gravel,
yielded no fry. This series confirms series 2, that silt addition during
the incubation period causes severe damage and indicates that silting
during the last week of incubation (nest 5) may reduce the yield as
muech as silting during the first week, and almost as much as silting
for the entire incubation period. Silting after the hatch date, but
during the period the fry are working up through the gravel may
reduce the yield, but the damage is not so extensive. )

The eggs recovered from these nests at the conclusion of the
experiment show steadily increasing numbers for earlier dates of silt

~ addition corresponding to decreased yield of fry and further show
that silt forms a coating which preserves the egg and prevents develop-
ment of the fry. These eggs had faded in color but were not white and
the coating with fine particles from the mine slimes was obvious.
Figure 15 is a photograph showing this series of fry and eggs. As
previously explained, the single fry shown for nest one should be
disregarded as .a total count was not obtained.

The number of fry recovered from the gravel of Trough 3 was

small, apparently indicating egg damage rather than inability of the

fry to work through the gravel and silt. In this connection it was
observed that most fry appeared to emerge by coming through the 4"
sereen into the space between nests rather than working direetly
upward through the deposited silt. For this reason the yields might
have been still lower if finer screens had been installed on the upstream
side of the gravel nests. For the total of 196 fry recovered at the
conelusion of the experiment from the gravel of all 21 nests, only five
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fvere found to be alive. In general these fry were small, poorly

developed or deformed.

SerIgs I1I
1 2 3 4 5 6 7
Fry that worked through gravel beds

Eggs and fry in beds at conclusion of experiment

Fie. 15. Showing the relation between emerging fry and silt-c ini
S 1 n -coated eggs remain
ig tt};f( tgravel of Series III. Fry in Bed 1 should be disregarded as exp?airlxgg

) The effect of silting on yield is strikingly revealed in Figure 16
which is a eomposite photograph showing fry that emerged from the
gravel controls and all the silted nests combined with charts showing
incubation, emergence and silt periods. In this connection it should be
noted that the horizontal line for first emergence applies to the gravel
control rather than the silted nests.

Figure 17 shows graphically the normal time of basket hatch in
relation to period of emergence, time of silt additions, and yield of
live fry for the 19 gravel nests on which full data were secured.

Summary, Conclusions and Recommendations

1. Salmon eggs hatched in the usual manner b i
S : y placing a basket
gf eggs in the flowing water of a hatchery trough produced a yield of
'19.9% fry with 733 temperature units.
b 2. Salmon eggs placegi in prepared gravel beds constructed in a
atcheljy trough and receiving only normal hatchery water produced
% maxigum yield of 254% and an average yield of 16.29% fry.
th(;cas;()lx(llal Sé}tﬂ%g 2f the water supply due to storms may have lowered
yield. To first emergence f the gr i
Wers votuirod e rom e gravel 992 temperature units
3. Salmon eggs in prepared gravel beds that recei ini i
. gra . eived mining silt
{)or.mtervals of 2 to 72 days beginning with the initial stages of gi'n(:u-
aimon produced a maximum yield.of 2.4% and an average yield of
IOin y 1.16% fry. A total of 1385 temperature units were required to
rst emergence from the gravel. Many of the undeveloped eggs
;’ﬁ:;a:iqnég mft;iedgravel were preserved with a coating of silt. Fry
1ed or failed to em '
the o erge outnumbered those that worked through
4. Salmon eggs in prepared gravel beds. that o i ini
. S A , nly received mini
silt during the emergence period produced a yield of 1834% fry bllll%
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SERIES I. FRY THAT WORKED THROUGH GRAVEL BEDS.

NO MINE SILT ADDED—USED AS CONTROL
3 4 5 6 7

BED No. 1 2

SERIES Il. FRY THAT WORKED THROUGH GRAVEL BEDS
IANT — I7____[ ' .
BASKET HATCH PERIOD < 2
B N g
penzr__ TIME OF 17 FISH THROUGH GRAVELY, .
AR .. P o

SERIES IIl. FRY THAT WORKED THROUGH GRAVEL BEDS

JANT /

BASKET HATCH PERIOD

FEBIZ . ) .
TIME OF 181 F1SH THR RAVEL!
FEB2L —— e R

TATAL PERIOO THROUGH GRAVEL

SILT ADOITIONS

APRAS.
BEONG1 k3 3

Fig. 16. A composite photographﬁhowing the fry that emerged from the 7 control
[ EESE . . et Al av _ivas $mA

........ A~ Avnlainad
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earlier silt additions extending back into the incubation period pro-
duced progressive]){ lower yields which reached zero with silting at the
beginning of the incubation period. In this series the number of
undeveloped eggs that were coated and preserved with silt increased
steadily with earlier and longer periods of silt addition. Very few

“fish that hatched failed to emerge but many fry apparently worked

forward through a sereen rather than upward through the gravel and

deposited silt.

SILT EMERGENCE  YIELD
PERIODS
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Fic, 17 Graphic stimmar i
. y showing 19 nests of the experiment, with -
gence of first fry, total emergence periods, and yield fromdz'gcshtz:sr?e:)f
unsilted gravels (’_I’roug_h 1) and silted gravels (Troughs 2 and 3) as com-
})ared V.Vlﬂ‘l’ hatc_hmg.tlme of 36-38 days in hatchery baskets (“Basket
ncubation®) which yielded 78.9% fry. Delayed emergence and decreased
yields are particularly evident for Trough 2, with early silt additions.
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From the data presented in this paper it is evident that the yield
of fry from eggs hatched in gravel beds supplied with normal hatchery
water is far below that attained by the usual procedure of basket
hateching in flowing water. The experiments further show that mine
silt deposited on gravel spawning beds during either the early or later
stages of incubation results in negligible yields of fry and is therefore -
a serious menace to natural propagation. _

From a practical standpoint this damage to spawning beds would
occur when mining silt enters a stream at times other than storm
periods when the water velocity is insufficient to carry the sediment
in suspension. It is a well known fact that the velocities necessary to
dislodge deposited particles are far greater than the velocities required
to carry the same particles in suspension. For this reason natural
stream turbidity is largely limited to those periods when storm water
causes erosion. During these periods stream flows in areas suitable for
steelhead, trout, or salmon spawning are sufficient to prevent bottom
deposits of natural erosion silt and damage to eggs in the gravel is
minimized. Thus, while mining silt may be natural material, its
presence in waterways during nonerosion periods results in bottom
deposition which is unnatural and damaging.

From the data presented it is apparent that adequate control to
prevent the discharge of mining silt where spawning grounds may be
affected is essential to the preservation of normal fish populations, and
legislation to secure the necessary protection is therefore recommended.
This recommendation applies only to protection of spawning grounds,
as the studies did not include the effect of suspended silt on fry after
emergence above the gravel. However, irrespective of whether fry and
adult fish are injured by silt in suspension, the damage to domestic,
agricultural, industrial and recreational water uses from high tur-
bidity is sufficient to justify a reasonable but adequate control. To
secure such control, not only on mining but on pollution from varied
sources, the authors suggest that a state ageney with authority to act
with respect to all water values and uses above mentioned would be
desirable. In this way the public could be assured of proper action
on complaints and violations rather than being referred from agency
to agency having different jurisdictions, as now happens.

TABLE 4
Water Analyses

Dissalved oxygen P.P.M.
Date, Temp., Basgket Control Trough 2 Trough 3
1041 F. pH ® i
Above | Below | Above Below | Above | Below

Above | Below | Neot) | Nest7 | Nest1 | Nest2 | Nest1 | Nest?
/9 531%° 7.6 11.6 11.6 11.3 11.3 11.4 11.5 11.8 11.8
1/13 51 7.5 11.6 11.8 11.8 1.7 11.8 11.8 11.6 11.6
1/21 51 7.6 11.4 11.4 11.1 11.0 11.3 1.4 11.3 11.4
2/4 51 7.6 11.2 11.2 11.3 11.3 1.3 fooeo 11.4 oo
2711 524 7.5 11.0 10.9 10.9 11.0 11.0 11.1 10.9 11.0
2/18 53% 7.5 11.2 11.2 11.2 11.3 11.2 1.1 11.1 1.2
3/31 53 [ T PRSP IR 100 | eeeeo 10.2 10.3 10.1 f. ...
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TABLE 5
Suspended Solids

Date, : Number of
o4l Sample pont P.P.M. Sample point P.P.M. in:le[x!"vcl:i:g
1/15 | Trough2,Bedd_.._.________ 1500 Trough 2, Bed 7
1721 | Trough 2, Bed 5 860 | Trough 2, Bed 7. ... 17 139 }
2/4 Trough 2, Bed 5_ 2020 Trough 2, Bed 7___ 1760 2
2718 | Trough 2, Bed 6. 1100 Trough 2, Bed 7.__ 1100 1
1721 | Trough 3, Bed 6. 1170 Trough 3, Bed 7.__ 1040 1
2/4 Trough 3, Bed 5_ 1460 Trough 3, Bed 7___ 1060 2
2/18 | Trough 3, Bed 5. 1200 Trough 3, Bed7..___________ . 1180 2

Average... ... _______ 1830 ... 1176 1.86
Deposit per bed = 1330-1176 = 83 p.p.m.
1.86
TABLE 6
Gravel Control Nests
Number fry emerging
Nest Total
4 5 6 7 Daily To date
13
31
3
3
2 45
.......... 1 47
__________ 5 56
1 59
1 85
7 105
3 116
5 136
5 171
1? 11 201
O R I 3%
10 13 16 440
10 7 10 493
5 7 7 519
.......... 3 5 536
2 2 1 545
1 3 2 553
1 2 1 560
_____ i 2 2 564
____________________ 566
127 106 11 120 566
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